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(1) Japanese Patent Application Laid-Open No. 9-246505 (1997): 
"SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE" 

The following is an extract relevant to the present application. 

5 

Fig. 1 shows a bonded SOI substrate according to the present 
embodiment, Fig. 1 (a) is a plane view showing the bonded SOI substrate, and Fig. 
1 (b) is a sectional view taken along a line A — A' in Fig. 1 (a). 

A bonded SOI substrate 1 consists of a silicon single crystal 2 that makes 
io up a supporting substrate, a silicon single crystal layer 4 that makes up a bond 
substrate on which a semiconductor element is formed, and a silicon oxide film 3b 
provided between the silicon single crystal 2 and the silicon single crystal layer 4. 

Here, crystal surfaces orientations of the silicon single crystal 2 and the 
silicon single crystal layer 4 are (100) planes. A direction of a crystal axis of an 
15 orientation flat of the silicon single crystal 2 is [01 1] and a direction of a crystal 
axis of an orientation flat of the silicon single crystal layer 4 is [010], so a directi on 
of a crystal axis in their bonded surface of is shifted by 45 degrees. 



(i9)fl*a^fF/f (jp) (12) §9 4# 1^ ^ $E (A) 



<ll)4$fffflH&»#*§ 

#1^9 -246505 

(43)&BBB ¥«9^(1997)9fll9B 



(51)Inta. e 
H0 1L 27/12 
21/02 



F I 

HO 1L 27/12 
21/02 



B 
B 



«3E»* 5 OL 5 H) 



(2iy mm^ 


*HS¥8 -45235 


(71) fflKA 


000005108 








8c5££rttB:flJim?r 


(22) me a 


¥j£84p(1996)3/l 1 B 




iSOKiB^HSEB EffEBBIW # EST B 6*16 






(72)5EW# 


in* MH 








«S35l¥«rit^#2326#tt 8c5t£tfcB:4 














(74) fS£ A 





(54) Be9i©£*M zmmmm&mm 



(57) [£«)] 




(b) 



w*4 



1 

2 

3b 
4 



-2 ^/2m-^^ UhyxhJL 



4» 



sastB£fctf-bT*> MSBSBjars^y 3>*b»ji 
*»H5**xfcas 0 s o 1 aissw-r i****** 

seiiitt©*ra#rftT^sckfc^£***«ttB 

[ilSSSMT-*-3T. |»KS'y3>*ieiM3.fcWI!flB5'y 
3 >iW6iiB©l£ffllIi#tttt {1 0 0} BT-ifctK Iul3 

3>JMS«B© {111} S££tt£< 110>* 
^ir&Hfc:*tt«l6*lft©#ffiktiflBsi*> r*aSt6©I£ !> 

im^m 3 ] £tt£fi«fl!tf-r s ^ y 3 > JMga±t 

4*»rii*nfcflS 0 ^fe* S 0 I ffiK£«-rSJN*f*JMK 

mss^g-r-fcoT, i»ia5'';3v#isa*iv8iH3&"J 

3 > ¥&BJ|©ISA1B2rttli {10 0}If$5, buI3 
^y3>J£f£A©!5Att©<l 1 0>*[R)i:Bul3^'j3 
>#ISJMIOJSJM*<D < 1 1 0 >^[SI* S 1 0 S~ 45g 

Cat 4 ] 5 •> 'J 3 >#ii«±K: 

tt»K*fl-b*C#> l»»R*«!rt-r4S/U3>J|l«aJi 

ntfts 5 ^ia* s o 1 mmzm-r z*m#Mm 
ms&mmx-ib^x, iwiB^y3>j|iii6ft©iNiffl;Mft4: 

Iui3'> U 3 > JreAN©INfiiB#ttfi'A%« c 

[B&H 5 ] 5t#JS 4 £«©¥«tt&R|lBKBB££ 
VT, fu§3-> 'J 3 >#i^SO^ffi®^(4{i {111}® 

lWBS'U3>flHSJWB©IS«iB*ffitt {10 
0} B-C*4Ci:*W«fc-r*iNSW*l(l«iaa«B. 

[0 0 0 1] 

BCHU IA t) -ab-B - S 0 I (Silicon onlnsula 

tor) «gft*1-**#<*«*@tt8B£3afflUTtf» 

[0 0 0 2] 

imtv&m s o imLK*mfcmm®f&sm*mm 
b©»ji>» fc&tfc*?m#B«»©«*#^ttT!*s 

[0 0 0 3] SOISfitt, ±C % &5$-&fc*&fl5$fc 
teS IMOX (Separation by Implanted oxygen) 




9-246505 

»a»«flsK©eatt^> 1 3 5 o*ceu:©fsiittiii«*fc 

sas^^T-fc s &if©EgjB;Si&*r ltv s c ta* e>, 

[0 0 0 4] SO I«Rtt» 4&*ft£?#JB 

sK^ns* > Kjrafcfc«^y3>JMNfii:3s»as«a: 

fe« >; 3 ZMitis y 3 >« (if »&^|g<b 

R) t^Lt»fUfc«, sP>KaMRfc«:*S/';3>*. 

[0 0 0 5] £43, BDtbtSO IMSfc-swctt, 
0U;Lfcf> 0 - 1 3 1 5 5*&*fc:E«Sft-^ 

5. 

[0 0 0 6] 

S O I ra£*&tt&UftlIB£B*Jgj£?- « fc* fc 

[o 0 0 7] -rfcfc*), d«>i*afeRfcft*3/y3>jine 

ffi £. i: * 5 > U 3 > £ £ BA 0 fcrt* T S 

*K {1 0 0} HS:*-rs 2«c©«>y 3>#|g«fc % as 

ffij* 2 ~ 3s.imx— ats i-5 cseb-t *. 
[0008] L*>Lfc#s, N ±B#sre»&*ifc«ii>-& 
t>-es o ira£¥ro&fti5iB£B*j&jGft-rsH(ic: 
tt, Kft^»6*lfi««iif©fe«>C s d 1 sister 1 0 

Bf -5 k § C S 0 I S« C » 
[0 0 0 9] ^«ffiSr«fi£1-S > 'J 3 >HHgBK:jtSA 

msts c©j»***wj-*fc«)t:±ias'y3>j|i 

«»©-»«■# { 1 1 1 } BSr< 1 1 0 >*R|'s-r'<-3 
©Bg s £>y 3>ijM*ii© {ill} afr*3lts< l 10 

[0010] 'J 77ttl 

■T4^y3>J|iefti:#> KS«^fig-Ti,'>y3>* 
-SP#©^^W©*(pI* s -StLTV^^^If > 

AJf© {111} Ii:t)J/ , J3>^l(;f^it<i 
[0011] KfflRfcf84Lfc* y y rtttefc'rft 

■j-at^fqioy-^BaE^iiftiu cmtio-r, * 
[0012] *^©ee<](±x 3fe*atRic»4ufc-y— 



(3) 



ftfflW- 9-246505 



tgiciig&tfsg^bk: < *) -^-to-a- s o i mm&mm-r 

c fe ^> o 

[0 0 13] *^cDHufB'5:e.U c {c^©ffeOie?Ji:ff^ 
[0014] 

[0 0 15] -ffcfc*>s 44BqS®iNM^k«[l§IBNSB 

[0 0 16] ±Ebfc*SfcJ;lxtf, 3a*ttK&*|jiK-*- 

ffiK:*W-5lSiMBl©*|ql*r&t-Cli:tJ:-3Tx S'Un 
>*«»■© {ill} fflfcinto.s<i l o>#fii©i& 
fcS/haK-i-scfctf-cs*©-^ #>Kfflss«ijsdw- 

[0 0 17] -rttto*, JBD-fr*3*lBK:*tt-*5' , ;3> 

g t >> y a >w&Skm cira *> « <±g* fc ft 5 m 

{i o 0} 'H**-rsa"J3>*|g«t:»UT 
{ioo} isft«-rs^u=i>j|i«§A«ftauna(iK:iBME 
b-cn<fc, *ya>#iNMPfcinto5*satti»*c/.h 
$<fc5, -§«/JM«K:Jftbr*»6*iinS:tet» StF-> 
Un>fll|SfiJiCinto«*6*tt»*i:*:4. -©J&7J© 
*8tt& *SS@©4[Sttffiv|£A i e>* S"J n >JMeaJB# 
9 OflEEHEf-srkCHlDjiafns^ «D6to*Bfc 

T, S";n>iWg«JBK:*Pto4i6*ft'hS<-r4ci:*« 

[0 0 18] 

[»fl8©*WeWB»] WT, #$SBj?©fiSE©JK?g£:H® 

[0 0 19] SUBCJBlBTftSBO^to-e-S 
O I*|RfcJ:tJ*©«S#iSSHl~H4ftJll,vtKBja 

[0 0 2 0] HI & *»9!©l5ai©}BJBtJ:*B!)^ 
b*SO l£tK&w-ffe©'C* HI (a) fctft5t> 
SOI»ffi©¥BH, HI (b) f£Hl (a) OA- 
A' «C*W-*»fHHtft*. 

[0021] aso^to*so iastEitt* taswRtm 



l£B 2 y 3 >«f£aJI 4 ©fSiCtSitt Ztltzmibis y 

[0 0 2 2] C£T% '>U=i>^S2CDBS*<tU t JP 
SHU «i«*ftf ni 2 5mm*itf 5 S OAm, * 

©£aiS2rffit* (ioo) st-fes. *fc, BMb^un 

>&3 b©JP£fci, 0"J;cfc£O. 5|imtft5, 3/yn>4L 
ISaJB4©itg*J:t«5i*HU «*.fcre*v*;h.l 2 5m 
m:fc«fclM~2/zm > ^©*gll®;£{ifcfc (10 0) ®t- 

[0 0 2 3] 5"j3>J«Sa2©*yi:/5 l -S' 
3>7^«> h©i^SIS©*rSjJi [0 lJi— 1] (M— 1 
fcfcSHS 1 ft^-To «ITH li) 5 v J/U3 >#$<SflJg 
4©*y i>f-J'3>7 5 9 h©i^ft«S©^Iq]H: [0 

io] t-$.o-c> p6#cDttodto«s(c«(t%fean(o 

^rfsii±4 5jgrix-rv^o 

[0 0 2 4] *^S6©^©&!i»}-&to-&SOia 
« 1 CDKfi^rltcftH 2~04 Sffl^TttW-*- ft. 

[0 0 2 5] 12C^ti7t> 1112 5mm 

jSJLVmt* 5 5 0/im©->'j3>^^2S:ffl3g-r?.o 
C©->»;3>m^ft2©^S^{4{i (10 0) mx-$> 
D % ->';3>fgp B 2tt [0 ln-l] J5ft<D*Vx.> 

5^— >77 y h 5 &#UTV>3. H2 (a) ttS^U 
3>#^S2 0¥S& H2 (b) JiE2 (a) ©B — 

[0 0 2 6] H3tjf.-r.tdt, tll2 5mm 

c©^U3>*efl7cojeiiffi#ffitt (ioo) 

5, ->'j3>m7tt [o i o] ^©a-y^oy— 

ISa7©atlB*iJ:lf«Httts JP-30. 5/zm©iHb'>'; 
3>JK3a, 3b*SBBK$nTV%5„ 13 (a) fcfc->'J 
3>#«ii7©¥®H, 03 (b) JiH3 (a) ©C- 
C ffid^ltSHrffiH-CfeS. 
[0 0 2 7]ftC, H4Cjj*TJ:5fc» S/'j3>flyg» 
2©^U^>7 i — 5/3>775/ h 5 t is U 3 >#ijgft 7 

1 1 0 0 0~1 1 0 0•C©iBaElcJ:"^T***4V^B:al 

jn*^tr#H«'*-c2~3ftmi©iiw8 ! aftjisr. -n<c 
±9t, •> 'J n >#ijgfl 2 i: s/ y 3 >#i^s 7 tt^fbi' 

[0 0 2 8] &t, ^'J3>f^S7©gIS, «itt 
¥^iTOM$rfflv^TWSb^ S/U3>J|ie«7ftfl[3f» 
1 0/imCDJ/ | j3>Wal4i:t5. ^V^T, 'J 3 

>#ieajB4©*iB**iww •ftfmsici^ti 
rnmmvm^. s/U3>*eaji4©jparft, 1 

~2 ^mfc-rachlCtoT, H 1 CC^UfeftS !3-ato# 

so i«Ritf^aE-r«. 



[0.0 2 9] dCD«tatx *mMoMmkL£tnz, m<b 

■>U3>S3 b£fl-b;feB£!J^fcrt->-®(C:fcV^ ^'J3 

>*ea 2 <D&ihm<Dy5fa£i' u 3 4 ©*sn 

f$©";£|qj#4 5grixTEB;*;h,-£V>3©Tv *>l>3> 

^f^ot^Difss {i 1 1} ffic«it««ati 

CD< 1 1 0>j5fa£, ^'j3>^ffiS4CD-r^?)®-r- 
{111} ®fc:fcl*5l£fittCD< 1 1 0>^[Slli- 

[ 0 0 3 0 ] &oT^ ^'J3 >^fl 2 tCtt— xVU* <; 
y :7#£e£ U ■Mb* 'J3>13b^ bt 'J 3 
i^Sig4^Jt&**se^$tlTt»> *>'j3>J|M£ilJ14© 

{111} ffl^ADt>5<l 1 0>^[Rl©jS*tti^fP^n 

t> ^■;3>^s^4ic^-rs!g{i[©iB^Rit6fc 

[0 0 3 1] HU§3SI5E©ff^T-tt, -><;3>i}MS 
S 2 ojgSB^ift t^'J3 > JMgaJI 4 ©*gHE;!f tett 
(10 0) fflfcU flfi^fc>#®£:?bMt3&*©ie£fl$ill 

©as* 4 ss-r^bTSoisffi&^figbfc* 5 . ea 

£&5i§rfcitTsoi*«£ji^bT*>«fcv^ 
[0 0 3 2] £©;fri£Tf# tnsiS^fctso IfflK 
£;fc^T&> *>'Jp>iJMgilJ14© {ill} ffifciDto 

3>*ts«2©eaiB*4fi[ft (ill) ®t-rn««t 

[0 0 3 3] W±, ;W8W#fcJ:oT&3ix&#MI3«B 

3&flfc b& olffi-e & & d £ fctv -5 * T- 1) 

[0 0 3 4] WK, IugeHiE©^T-(±, 3£J$Stii£ 
fi5f£-T « -> 'J 3 > IM£il©*£flS#<4:fc <fc V* 'J x. > y 
■— 5/s>75y h©16aiil©3Effatt**i**i (10 0) 

* h©^tt©*[pitt-en'en (i o o) ®*3«tiF [o 
io] tbfc#> s/»j3>#isa*«tv*>';3>iMSii 

**l^att©#iattffi*fcS«1-*CfcttRJtlre* 

[0 0 3 5] fi!lfB&JE©j&B-Vt£, 

3 >iMNBJ|©ttatt©#ft©&££* U :t >^->> a 

a>779 bi;^ \y^©P££fl3viT&«fcv><, 
[0 0 3 6] mJB3fiS£©7&<iT-fct, £8»1S£8t 




4 6 5 0 5 

s 3 >jmsa©tt 9-&t>-e-snc«(*«&att© 

fo*Bt«tt*ttfitt©#ffi©mfc«tt4 5Sfcbfc 
wOmftflEttl 0~4 5KOl6H'e»W-T*J: 

V>. 

[0 0 3 7] 

[^SB,a©«jS] *KK:j:oTH5«#ixS»W©-5%, ft 

giatifc * © c «t -a t» e> n sawRfewiciJHii-rixtt, 

WT©i:*it3-C*feSo 

[0 0 3 8] #$SH)l£<fcftfc^ 3a#«R**j«-r*5/'J 

3 >JJMSfl©S£ t>^fc>*BK:fctt5*Siiifi©#ra£:#> 

na«ft«i«-r* u 3 >«&ajf ©u 5-&t»-&®{c*; 

fc < 5 ^ta* S O I ttKfcft 5 d i: #T- § 5. 
[HB©fffiJ£&i&Bji] 

[HI] *^B^©-»ffi©Ji5®T*feSft!it)^fc-a-SO I 

attRft^-rHtft?), (a) ttfisu^fc-B-so iatfi© 

TiBBL (b) tt (a) ©A- A' 

* s o i Sffi©Kf® @t $> « , 

[B2] >«BIB©— ^©JBfflrt?fc*K!)-&toii-SOI 
**?©«J6£8c*j5*-riHT!* !K (a) 

rt-rs^yaviMeaffl^Bia, (b) a (a) ©b- 

[0 3] *^W©-HJE©fl$<ST-feSWt)-&fc-a-SO I 
atS©«Jt*a*wt-HT?* (a) KttffiS: 
^1-S>>'J3>^S©3PHE|, (b) li (a) ©C 

-c* *c*'«*s$' | j3>*iBft©Kffiia"e»6. 
[H4] **w©— aas©«JB"e»sas!)*to-tt-soi 

m&(DMmJ5&%:7ji?WT-&t). (a) tt^»S«flt 
tz&fo(D¥-M^ (b) t± (a) © 

d-d' *«c*w-*3d*ai«ft«fli-j-4a''j3>#ea 
[*^©ift$] 

1 fis'D^fc*soiaw 

2 *> u 3 >i|iisa 

3 »b^y3>«i 

3 a iMb«>U3>ffll 

3 b BWb^U3>Bl 

4 5/IJ3 >JMsaji 

5 3f-'J^>^— v'a >77 <y b 

6 7t-'Ji>^— i>3 >77 7h 
7 



(5) 



4 6 5 0 



[Ell] [02] [@3] 

Ca; <-a> Ca; 




SMb->'J3>8S 



114].: 

m 4 

(a) 




